Metabolic activation of styrene by erythrocytes detected as increased sister chromatid exchanges in cultured human lymphocytes.
Styrene induces sister chromatid exchanges (SCEs) in human whole-blood lymphocyte cultures without exogenous metabolizing systems, which indicates that styrene is metabolically activated in this in vitro system. Whole-blood lymphocyte cultures from 11 male donors showed a clear increase in SCEs after a 48-hr treatment with styrene (2 mM) or with the reactive metabolite styrene 7,8-oxide (0.15 mM). Styrene (0.5 to 4 mM) induced a distinct dose-dependent increase of SCEs in whole-blood cultures (with 200 to 400 million red blood cells/ml) but only a slight effect in purified lymphocyte cultures (with 20,000 red blood cells/ml). SCE induction by styrene (2 mM) depended on the amount of red blood cells (0.02 to 2000 million/ml) added to the purified lymphocyte cultures. Cyclophosphamide, studied for comparison, clearly increased SCEs irrespective of the presence of erythrocytes. The results show that erythrocytes are essential for the activation of styrene in the lymphocyte test system. This activation probably results from the conversion of styrene into styrene 7,8-oxide by oxyhemoglobin.